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Abstract

This paper provides causal evidence on how pension income affects labor supply after re-
tirement. We exploit the introduction of the German Earned Income Pension Credit (Grun-
drente), which permanently increased pension income for retirees with long contribution his-
tories and comparatively low lifetime earnings. The reform generates exogenous variation
in non-labor income without creating additional labor supply distortions, allowing us to iso-
late pure income effects. Using administrative data covering the universe of German retirees
and a difference-in-differences design, we find that a 1,200 euro increase in annual pension in-
come reduces unconditional labor earnings by approximately 122 euros, implying a marginal
propensity to earn out of unearned income of —0.1. Two thirds of this response reflects ex-
tensive margin adjustments, which operate through both increased exit and reduced re-entry,
with the remainder driven by intensive margin reductions. Effects are stronger for younger,

more labor-market-attached cohorts.
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1 Introduction

An increasing share of retirees remains in the labor force after claiming pensions. In the United
States, approximately 32% of individuals aged 65-69 are employed (U.S. Bureau of Labor Statistics,
2025), while 21% of German retirees in this age group work and draw pensions simultaneously
(Federal Statistical Office, |2026). As populations age and the average time spent in retirement
lengthens, understanding the determinants of post-retirement labor supply has become a first-
order question. Yet, existing estimates of labor supply responses to pension incentives primarily
capture effects on retirement entry and pre-retirement earnings trajectories, often conflating in-
come and substitution effects. Much less is known about how pension income affects the labor
supply of individuals who have already claimed their pension.

This paper provides new causal evidence on how individual labor supply after pension claim-
ing responds to the level of retirement benefits. We study how retirees adjust earnings in response
to a permanent and exogenous increase in pension income that leaves the marginal return to work-
ing unchanged once the claiming decision has been made. Our empirical setting exploits the in-
troduction of the German Earned Income Pension Credit (EIPC), which raises monthly pension
income for retirees with long contribution histories and comparatively low lifetime earnings. The
EIPC increases pension income by up to 87.5% and generates substantial heterogeneity in per-
manent unearned income changes among retirees with similar employment histories. Since the
reform shifts non-labor income without creating additional labor supply distortions, it allows us
to isolate the income effect of pension income changes, free of substitution effects that confound
most existing estimates.

Using administrative records covering the universe of German retirees, our identification strat-
egy exploits variation in EIPC generosity within the population of recipients. We estimate within-
individual changes in unconditional earnings using a difference-in-differences design, contrasting
EIPC recipients with similar long-run contribution histories but differently sized EIPC payments:
individuals with lower lifetime earnings receive larger EIPCs and form the treatment group; those
with higher lifetime earnings receive smaller EIPCs and serve as the control. Both groups satisfy
the same eligibility criteria and means-testing conditions. Our focus on actual EIPC recipients
ensures that both groups are comparable in terms of their household income.

We find that retirees adjust their labor supply in response to permanent changes in unearned

income, although the magnitude of the response is smaller than previous estimates for the work-



ing age population. At an average annual EIPC differential of approximately 1,200 euros, un-
conditional labor earnings decline by approximately 122 euros per year relative to the control
group. This implies a marginal propensity to earn (MPE) out of unearned income of approxi-
mately —0.1, i.e., a pension increase of one euro reduces earned income by 10 cents on average,
which is smaller than estimates from the literature (Gelber et al., 2016; Artmann et al., 2023} Giup-
poni, 2024; Golosov et al., 2024).

Guided by a theoretical framework of retirees” labor supply, we decompose this aggregate
earnings response across adjustment margins. In the model, retirees weigh the utility gained from
working against heterogeneous participation costs. An unexpected increase in pension income
reduces the gains from working, leading individuals near the participation threshold to exit em-
ployment or forgo re-entry, while those who continue working adjust their labor supply at the
intensive margin. The model implies two complementary decompositions of the aggregate earn-
ings response: one into extensive- and intensive-margin contributions, the other by individuals’
employment status prior to the reform. The latter is informative because adjustments can occur
both as exits or earnings adjustments among previously employed individuals and as reduced
re-entries at lower labor earnings among those not employed at baseline.

We decompose the aggregate earnings response along both dimensions suggested by the model,
showing responses across multiple adjustment margins. Approximately two thirds of the total
earnings decline reflects extensive margin responses, averaging 80 euros, while the remaining
third reflects intensive margin adjustments: full-year-equivalent earnings among the employed
fall by approximately 204 euros (MPE of —0.17). Responses are driven by both those who were
working and those who were not working prior to the reform. Those working at baseline reduce
unconditional earnings by approximately 262 euros (MPE of —0.22), while among initially non-
employed retirees, earnings decline by approximately 85 euros (MPE of —0.07), reflecting both
lower re-entry rates and lower earnings upon re-entry. To our knowledge, this is the first evidence
for income effects extending to the re-entry margin at post-retirement ages.

The effects vary across subgroups in ways that are consistent with the model. Responses are
substantially stronger for younger cohorts — the MPE is —0.19 for the 1953 birth cohort compared
to —0.06 for the 1950 cohort — suggesting that among younger retirees, more individuals are at
the margin and thus closer to the participation threshold. By contrast, earnings responses are
similar for men and women, unlike much of the literature documenting gender differences in

labor supply. We attribute this to the EIPC’s eligibility criteria, which select men and women with



comparable labor market biographies and household income levels.

This paper contributes to two strands of the literature. First, it relates to a large literature
studying how pension reforms affect labor supply. Most of this work focuses on labor supply at or
near the point of retirement, where reforms typically alter both the timing of benefit claiming and
the financial returns to continued work. A substantial body of evidence documents that retirement
timing and labor supply close to retirement respond strongly to changes in eligibility ages, benefit
formulas, and salient reference points (e.g., Coile and Gruber, 2007; Behaghel and Blau, 2012;
Staubli and Zweimdiller, 2013; Blundell et al., 2016; [Hernees et al., 2016; Manoli and Weber, 2016;
Giesecke and Jager, 2021} Seibold) 2021} Ye| 2022; Deshpande et al.|, 2024). A smaller set of studies
examines labor supply well before retirement, showing that anticipated changes in pension wealth
can affect labor supply years before individuals become eligible to claim (Hairault et al., 2010;
Becker et al., 2022;|Artmann et al., 2023} |Carta and De Philippis, 2024; French et al., 2026).

In contrast, evidence on labor supply after pension claiming, when eligibility and claiming
decisions are no longer operative, is limited. A small number of papers analyze labor supply of
the elderly, although not explicitly conditioning on prior pension claiming. Exploiting cross-state
variation in the introduction of old age assistance in the 1930s, which was fully credited against la-
bor earnings, Fetter and Lockwood|(2018) find large reductions in labor force participation among
older men. Gelber et al. (2016, 2018) exploit a notch in social security benefits at the 1917 birth
cohort — a reform that sharply shifted both income and substitution incentives — and find large
effects on participation and earnings of individuals from their early sixties to eighties that they
attribute primarily to income effects. Krueger and Pischke (1992), studying the same reform, find
no detectable effect on men’s labor force participation, a discrepancy (Gelber et al. (2016) attribute
to limited statistical power. Establishing the behavioral relevance of post-retirement labor sup-
ply more broadly, Maestas| (2010) documents that a non-negligible share of individuals continue
working or return to work after claiming pensions. However, [Johnsen and Willén| (2022) find
zero effect of negative pension shocks on retirees” re-entry into the labor market. We contribute
to this literature by analyzing how a positive income shock affects post-retirement labor supply
more broadly, capturing responses both at the exit and re-entry margin as well as intensive margin
earnings adjustments. In contrast to Johnsen and Willén! (2022), we document that higher pension
income meaningfully reduces re-entry among the previously non-employed — which is, to our
knowledge, the first evidence of income effects operating through this margin at post-retirement

ages.



Second, our paper relates to the broader literature on the effects of income on labor supply. A
central challenge for the identification of income effects is to identify exogenous variation in in-
come that is both substantial in magnitude and unconfounded by substitution effects. One line of
research has used lottery winnings as an idiosyncratic, non-labor source of income variation (Pic-
chio et al., 2018} |(Golosov et al.,|2024; Cesarini et al.| 2017; Imbens et al., 2001). While these studies
credibly estimate the causal effect of a one-off income shock for the general population, they are
less suitable to inform policymakers about the consequences of permanently changing the income
flow for a population facing potentially very different constraints. A complementary set of papers
exploits policy variation combined with large administrative datasets and documents economi-
cally meaningful income and wealth effects in retirement insurance settings (Danzer, [2013} Becker
et al,2022; Artmann et al.,2023), as well as in related social insurance programs such as disability
and survivor insurance (French and Song), 2014; Deshpande, 2016; Gelber et al., 2017; Giupponi,
2024; |Coyne et al., |2024; Rabaté and Tréguier, 2024). These studies provide compelling evidence
for the existence of income effects both far from and close to retirement, but little can be learned
about the effect of unearned income on labor earnings of individuals who have already claimed
their pension. We complement this literature by estimating pure income effects for individuals
who have already claimed their pension and for whom retirement entry is no longer a margin
of adjustment — an understudied group whose behavior is especially important in light of demo-
graphic change. We further decompose this aggregate response and lay out the respective roles
of extensive and intensive margin channels, as well as responses among the previously employed
and previously non-employed retirees.

The remainder of the paper is structured as follows. Section [2| describes the German institu-
tional context and the design of the EIPC. Section 3|then develops a participation-cost model that
assesses post-retirement labor supply. Section [4 describes the administrative pension data, while
Section [5] develops our empirical strategy, before depicting results in Section [l Section [7] then

concludes.



2 Institutional Setting

21 The German Public Pension System

The German statutory pension system provides old-age benefits based on individual contribution
histories and covers almost all employees in Germanyﬂ The system is operated as a pay-as-you-go
scheme and employs a point mechanism in which earnings points are assigned according to the
ratio of an individual’s covered earnings to the average earnings of all contributors in the same
year. For example, earning the average wage for 10 years yields 10 earnings points, as does earn-
ing 50% of the average wage for 20 years. Earnings points are accumulated on a monthly basis,
and months spent contributing are counted towards qualified contribution periods. The system
also incorporates redistributive components: Earnings points are awarded not only for periods of
employment but also for child-rearing periods and certain spells of unemployment, for example.
At the time of claiming, the total number of accumulated earnings points is multiplied by the an-
nually adjusted pension value, which reflects factors such as wage developments among contrib-
utors and demographic trends. In 2024, the average monthly old-age pension benefit amounted
to 1,340 euros for men and 981 euros for women

The statutory retirement age is cohort-specific. For instance, individuals born in 1950 can
claim an old-age pension without actuarial deductions at 65 years and 4 months, while those
born in 1953 reach the statutory retirement age at 65 years and 7 months. Early retirement is
possible from age 63 for individuals with at least 35 contribution years, although doing so entails
an actuarial deduction of 0.3% per month of retirement prior to the statutory retirement ageﬁ
Individuals with at least 45 contribution years may claim benefits without actuarial deductions
up to roughly two years before the statutory retirement age, for example, at age 63 for individuals
born in 1950. Qualifying contribution periods include not only employment but also child-rearing
periods, voluntary contributions, and, under certain conditions, periods of unemployment benefit

receipt.

'While civil servants and most self-employed individuals are exempt, the statutory pension system covers 82.7% of
the German labor force on a compulsory or voluntary basis (Créfsmann et al.,[2017).

*Note that average household incomes of retired individuals are much higher as many derive incomes from other
sources, such as supplementary private pension insurance. Overall, public pensions amount to 53% of revenues of
retired households. In 2023, retired couples averaged a net monthly income of 3,674 euro, while the average net income
of retired single men and single women amounted to 2,128 euro and 1,837 euro, respectively (Bundesministerium fiir
Arbeit und Soziales| [2025)).

°For birth cohorts until 1951, an even earlier retirement was possible for a subset of women and for previously
unemployed individuals.



Pensioners may work while claiming their pension. Throughout the sample period, pensioners
who have reached the statutory retirement age did not incur any earnings limits and could earn
any amount in addition to their pension. By contrast, strict earnings limits applied to pensioners
below the statutory retirement age until 2019@ Since 2020, individuals claiming a pension before
reaching the statutory retirement age were allowed to earn up to 44,590 euros annually without
any reduction in pension benefits. As of 2023, this earnings limit has been abolished entirely.
Pensioners may either work in marginal employment or socially insured employment at higher
earnings. Marginally employed individuals may earn up to 450 euros per month until September
2022, up to 520 euros per month from October 2022 until December 2023 and up to 538 euros per
month in 2024. Earnings from marginal employment are free of income taxes or social insurance
contributions and are generally not considered in taxable income. In contrast, higher earnings are
liable to income taxation and, partly, to social insurance Contributionsﬂ Working pensioners below
the statutory retirement age contribute to all branches of social security, while working pensioners
past the statutory retirement age only contribute towards health and long-term care insurance and

pay income taxes, but are exempt from contributing to retirement and unemployment insurance.

2.2 The Earned Income Pension Credit

The Earned Income Pension Credit (EIPC), coined Grundrente, grants a supplementary pension
benefit to retirees who have long contribution histories, but earned below-average wages (Bun-
desministerium der Justiz und fiir Verbraucherschutz, [2020). 12.3% of pensioners fulfill eligibility
criteria, of which approximately half receive the pension credit after means-testing (Krolage et al.,
2026). Women are much more likely to be eligible (18.2% of women vs. 4.6% of men). Average
EIPC size amounts to approximately 1,150 euros per year, or roughly 8.6% of average pensions of
EIPC recipients. Panel (a) of Appendix Figure|Al|{shows the distribution of the benefit.

Eligibility for and the size of the EIPC depend on contribution periods and monthly earnings,
with EIPC size determined by a complex formula. Eligibility requires at least 33 years of EIPC
contribution periods (Grundrentenzeiten), including mandatory contributions from employment,
self-employment or care, child-rearing periods, and periods of sickness or rehabilitation, irrespec-

tive of actual income. A full claim requires 35 years; between 33 and 35 years the EIPC is phased in

*Pensioners below the statutory retirement age were subject to strict earnings limits until 2019, with each marginal
euro of annual income above 6,300 euros offset against the pension at 40%. Those earning above a labor-market biog-
raphy specific maximum received no pension at all.

SNote that income taxes play a very minor role in our sample of low earning retirees, whose incomes tend to not
exceed the tax-free basic allowance.



by month. Of these contribution periods, a more restrictive subset of contribution months m with
at least 0.025 earnings points — corresponding to at least 30% of average earnings or 0.3 annual
earnings points — count as EIPC evaluation periods (Grundrentenbewertungszeiten). The average
annual earnings points from these months, aep;, form a key variable in determining EIPC size:

1

Z EP;; for all months m for which EP;; > 0.025. 1)
#m ’ |

tem

aep; = 12

For individuals with at least 35 EIPC contribution years, the EIPC is granted for average annual
earnings points (aep;) up to 0.8 during the EIPC evaluation period. Appendix [A] provides further
details on how the EIPC is calculated for individuals with fewer contribution years. The earnings
point value of the EIPC is based on the average earnings points min{aep;, 0.8 — aep; } multiplied
by the number of evaluation months, capped at a maximum of 420 months (35 years), and then
reduced by 12.5%. This value is then multiplied by the annual pension value PV; and adjusted
for deductions d for retiring prior to the statutory retirement ageﬁ This results in the following

formula that determines the annual pre-means-test EIPC:

12 x 0.875 x aep; x min{m/12,35} x PV, x (1 —d) if aep; € [0.3,0.4)
EIPCE* =< 12 x 0.875 x (0.8 — aep;) x min{m/12,35} x PV, x (1 —d) if aep; € [0.4,0.8]
0 if aep; > 0.8
2)
Figure 1) plots the EIPC by average earnings points and EIPC evaluation periods for individuals
with at least 35 contribution years.
The EIPC is subject to a means test to ensure it benefits households with low or modest house-
hold income. The means test accounts for income inc; ;3 from different sources (taxable income,
pensions, capital income) based on data from three years in the past. This delay results from the

automatic calculation of EIPC benefits, which requires fiscal authorities to forward individuals’

®For example, take a person with a total of 45 years of EIPC contribution years. In the first 20 years, they earned
fewer than 0.025 earnings points per month, and in the last 25 years they earned more than 0.025 earnings points per
month. Consequently, only the final 25 years count as EIPC evaluation periods. Assume the person earned an average
of 0.05 earnings points per month during these latter evaluation periods. This value is below the maximum of 0.0667
earnings points, so the person qualifies for an earned income pension credit. However, twice this average exceeds the
threshold of 0.0667. Therefore, the basis for calculating the pension credit is the difference: 0.0667 — 0.05 = 0.0167
earnings points. This value is then reduced by 12.5%. The 25 years of EIPC evaluation months correspond to 300
calendar months. The person thus receives a pension credit of 0.0167 x 0.875 x 300 = 4.38 earnings points. If the person
does not face deductions for retiring early and with the annual pension value in the second half of 2023 to the first half
of 2024 of 37.60 euros, this corresponds to an additional annual EIPC of 1,976.28 euros.



Figure 1: Pre-means-test EIPC Schedule for different EIPC evaluation periods, 2024.

6000 +

Annual pension credit (EUR)

Average earnings points

—— 36yrs ——— 18yrs ----- 6yrs

Source: Authors’ own illustration.

income information to the retirement insurance administration. Household income is compared
to exemption thresholds, which differ between singles and married individuals and are deter-
mined as multiples of the current pension value PV;. Below the lower threshold 7; the credit is
paid in full. Above this threshold, the EIPC payment is phased out at a rate of 60% until the upper

threshold T;, and at 100% for incomes above T, according to the following formula:

EIPCEyo% if inc; 3 < T,
EIPC%T = maa:{EIPCﬁmss — 0.6 x (inc;—3 —17),0} if T} <incjy—3 < T, 3)

maz{ EIPCZ** — 0.6 x (T, — T}) — (inciy—3 — Ty,),0}  if inciy3 > T,

where the annual lower threshold 7; amounts to 36.56 x 12 x PV} for singles and 57.03 x 12 x PV,
for married individuals, while the annual upper threshold 7;, amounts to 46.78 x 12 x PV} for
singles and 67.27 x 12 x PV, for married individuals. For a married individual in the first half
of 2024, the EIPC is fully paid out for taxable household incomes from three years in the past up
to 25,732 euros, while the EIPC is phased out at 100% for past taxable household income above
30,352 euros[]

While the law came into force on January 1st 2021, the EIPC for new retirees was granted from

"The EIPC itself does not count towards taxable income and thereby does not affect the tax treatment of labor
earnings.



July 2021 onwards. Individuals who retired prior to July 1st, 2021, received benefits starting at
varying points of 2022. From 2023 onwards, the EIPC was fully phased in. The EIPC is granted
automatically, meaning that the German Pension Insurance checks eligibility, calculates the pen-
sion credit and applies the means test.

Determining the expected EIPC prior to receiving it is highly complex. Individuals are un-
likely to know their average earnings points, which are calculated from earnings information ac-
cumulated over their entire contribution history. Calculating EIPC contribution and evaluation
periods ex ante is similarly demanding, as it requires distinguishing between qualifying and non-
qualifying periods over contribution histories that span several decades. The means test adds
further complexity, as it draws on both own and spousal income from three years prior and en-
compasses all taxable income sources. The applicable thresholds change annually as they are
indexed to the current annual pension value, and the exact earnings thresholds for the means test
are only published by the pension insurance in the year of the EIPC payout. Taken together, these
features make it virtually impossible for prospective recipients to determine the size of their EIPC

benefit in advance.

3 Theoretical Framework

To organize the empirical analysis, we present a theoretical framework of the labor supply choices
of retirees. This framework speaks to the different effects that shape the labor earnings response
to an unanticipated increase in pension income. In particular, we use it to decompose the effect
on earned income with respect to unearned income in two complementary ways. First, we de-
compose the effect into extensive- and intensive-margin reactions for the treated population as a
whole. Second, we split the total effect by pre-treatment employment status into the reactions of
previously participating and non-participating individuals.

Consider a population of already retired individuals with total mass one. Individuals derive
utility from consumption ¢ and receive a pension payment p. They choose whether to work,
an extensive margin, and conditional on working, how many hours ¢ to supply for a wage w, an

intensive margin. A labor-market participant earns labor income y = w/ and consumes

c=p+wl,

while a non-participant consumes ¢ = p.

10



Participation requires a utility cost x. Let d € {0, 1} denote the participation decision. Prefer-

ences are represented by
Ule,4,d) = u(c) —v(f) —dr,

with v(¢) being the disutility of working with v(0) = 0, so that a non-participant obtains u(p).
Utility is additively separable in consumption, labor, and participation. We impose the standard

assumptions u'(¢) > 0, u”(¢) < 0, v'(¢) > 0, and v"(¢) > 0.

Assumption 1. We assume that
1. participation costs k are distributed according to a continuous distribution with cumulative distribu-
tion function ® and density ¢, and that
2. the wage rate w is common across individuals, so that all heterogeneity operates through the partici-
pation cost k.
Note that our empirical analysis focuses on retirees with similar earnings histories, so a common wage is a

reasonable approximation for this group.

In the following, we investigate how changes in the pension payment p affect the labor sup-
ply decision of individuals at both the intensive and the extensive margin. Detailed analytical
derivations can be found in Appendix

3.1 Optimal choices

Total labor earnings are determined by the intensive-margin choice, which fixes the earnings of an
employed individual y, together with the participation rate M. Total earnings consequently read

Y = M - y. We now derive the optimality conditions that govern both decisions.

Intensive margin. Conditional on participating in the labor market, individuals choose labor

hours /, and therefore labor earnings y, by maximizing

max u(wl 4+ p) — v(¥),

11



where we have already substituted the budget constraint into the utility function. Using y = w¢,

the first-order condition reads

Intuitively, individuals trade off the marginal utility of consuming an additional unit of earnings

against the marginal disutility of generating it through longer work hours.

Extensive margin. Individuals decide whether to participate by comparing the utility levels as-

sociated with working and not working. An individual participates whenever

u(y+p)—v(y>—/<a > ulp) & K < u(y—i—p)—v(y)—u(p).

w w

=! R

The participation rate is therefore M/ = ®(&), where & denotes the participation threshold.

3.2 The effect of unearned income on labor supply

A higher pension payment affects total earnings through both the extensive and the intensive

margin. Differentiating Y = M - y gives

dy  dM v

dp ~ ap "’ dp’
The following proposition states the corresponding elasticities.

Proposition 1 (Elasticities). The intensive-margin earnings elasticity is

dy p_ u"(y + p) Py

dp y 72v//<ﬂ>_u//(y+p) Y
w w

the extensive-margin elasticity is

e _4M p _ (R
My = "ap "M~ ®(r)

[W/(y+p) —'(p)]p <0,
and the elasticity of total earnings with respect to the pension is

EYp =EMp T Eyp < 0.

12



Proof: see Appendix O

Both the intensive-margin and the extensive-margin elasticities are negative. From the per-
spective of an already retired individual, a higher pension constitutes a pure income effect. It
lowers the incentive to participate in the labor market and, conditional on participation, reduces

labor earnings.

3.3 A dynamic assessment

In our empirical analysis, we investigate how unexpected changes in pension income affect total
labor earnings using a difference-in-differences estimator. This requires comparing how the earn-
ings of treatment and control groups evolve over time. With respect to the theoretical analysis, one
complication is that earnings paths need not be constant over time. Instead, they may move with
aggregate conditions, such as the business cycle, real wage growth, etc. To interpret the empiri-
cal findings correctly, we hence add a time dimension ¢ to the analysis. We do so in the simplest

possible way, using the following assumption.

Assumption 2. Individuals do not save. Individual choices can therefore be represented as a sequence of

static decision problems.

Assumption [2| substantially simplifies the analysis of earnings changes over time. It would
be straightforward to write the problem as a full dynamic optimization problem. For a retiree,
however, an unanticipated change in pension payments is just a change in permanent unearned
income, so little can be expected to be smoothed away. Furthermore, the absence of anticipation
effects rules out pre-treatment adjustment. The static sequential model therefore will recover the
same impact response that a dynamic model would deliver.

Before we delve into the analysis, we also need to make some choices regarding the distribu-
tion of participation costs x;. We assume that, at a given date ¢, these participation costs follow
the unconditional distribution ®;(-) with density ¢:(-). Over time, the realizations of «; an indi-
vidual faces need not be independent. In fact, if individuals face high participation costs today
and therefore do not work, it appears quite likely that they will also face high participation costs
in the next period. We denote by ®;(k; | :—1) the (continuous) cumulative distribution function
of an individual’s participation costs at period ¢ conditional on the participation costs faced by

that same individual in period ¢ — 1. The corresponding probability density function is denoted

be(kt | Ke—1).

13



Changes in labor earnings over time. In the absence of changes in pension rules, labor earnings
vary over time because of movements in the wage w; and in the distribution of participation costs

;. We are interested in the change in average earnings between two successive periods
AY; =Y, - Y.
In Appendix [B.3|we show how to write this change in earnings as

AY; = (yr — ye—1) - P(ke < Rg A kg1 < Be—1) — Yi—1 - P(ke > Re AN k-1 < Re—1)

~
stayers drop-outs

+ Yyt - P(/it < Kt NKi_1 > /_ﬁlt_l) . (1)

re-entrants

Absent a reform of pension rules, earnings changes decompose into three effects:

1. stayers: changes in the earnings of individuals who are continuously employed and adjust
only their intensive-margin labor supply; the probability P(k; < k¢ A ki—1 < R¢—1) denotes
the share of individuals in the population that face participation costs below the participa-
tion thresholds in two successive periods;

2. drop-outs: individuals who leave the labor force between the two periods and lose their entire
earnings; P(k; > Rt A ki—1 < R¢—1) indicates the share of individuals that experience below
threshold participation costs in ¢ — 1 and whose costs exceed the threshold in period ¢; and

3. re-entrants: individuals who re-enter the labor force and generate earnings only in period ¢;
Pkt < Rt Aki—1 > R¢—1) is the mass of individuals experiencing too high participation costs
in t — 1 and whose costs fall below the threshold in period ¢.

Note that, when wages w; and the unconditional cost distribution ®; are constant over time, then
we have y; = 31 and the three terms in sum to zero, as the share of drop-outs needs to
equal the share of re-entrants. Consequently, total earnings do not change. In all other cases, a
control-group design nets out the natural variation in labor earnings over time, and a difference-

in-differences estimate will isolate the effect of changes in pension rules discussed below.

Changes in pension payments. We now want to understand the single elements that shape a

difference-in-differences estimate of the elasticity of labor earnings with respect to unearned in-

come. The raw estimate is a response in levels, namely the derivative d(@i;/t) that describes the

treatment-minus-control earnings change. The control group differences out the common time
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variation in w; and ®; described above, so under common trends this derivative holds those ob-
jects fixed and isolates the effect of the pension change. Multiplying with p/Y; converts the level

response into an elasticity.

Proposition 2 (Difference-in-differences estimate). From a difference-in-differences estimate we can
recover the elasticity of earned income with respect to unearned income for retired individuals and this

elasticity decomposes into:

d(AY;) p L gy (Rl e
= =€y Plri—1 < Re—1|ke < Ke) Femrp —————=d®;_1 (drs—
PR RIS (Kt—1 < Re—1|ke < Re) +enrp /OO rr) t—1(dki—1)
intensive margin effect of stayers p—— margi;?erﬁ"ect o drop-onts
= Gu(Fil k1)
_ _ t\Ivt|vi—1
+eyp - Plht—1 2> Ri—1lke < Ke) +enmp / bo () d®i—1(dki-1) = eyp + Enp-
Kt—
intensive margin effect of re-entrants tt 1 o —
extensive margin effect of re-entrants
Proof: see Appendix [B.4} O

A change in pension payments for already retired individuals shapes the path of labor earnings

through multiple channels:

1. Labor supply reactions occur along the intensive and the extensive margin with correspond-
ing elasticities ¢, < 0 and €57, < 0. We should expect both effects to be negative, and the

unconditional labor supply elasticity is the sum of the reactions along the two margins.

2. Importantly for our empirical analysis, intensive- and extensive-margin effects impact on

two distinct groups defined by their pre-treatment employment decision:

(a) Individuals who participate in the pre-treatment period can decide to remain in the la-
bor force post treatment. They will hence lower their intensive-margin labor supply,
owing to the income effect of higher unearned income. The contribution of this mar-
gin to the unconditional elasticity is determined by the intensive-margin elasticity ¢,
and the serial statistical dependence of participation costs, expressed in the likelihood
P(kt—1 < Ri—1 | ke < Ry) that an individual with below-threshold participation costs in
period ¢ also had low participation costs in period ¢ — 1. Alternatively, pre-treatment
workers may leave the labor force, because they were close to the participation thresh-
old k. This effect is governed by the extensive-margin elasticity €7, and corrected for

the fact that individuals who face below-threshold participation costs x;—; in period
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t — 1 are potentially more (or less) likely to be close to the participation cost threshold
in period t.

(b) Individuals who were not working in the pre-treatment period can be affected by the
reform as well, and there is again an extensive- and an intensive-margin effect: on the
one hand, an increase in unearned income leads to a decline in re-entry rates (extensive-
margin effect). On the other hand, those who nonetheless re-enter after the reform of
pension payments can be expected to do so with lower labor earnings (intensive-margin
effect). Again, the strength of these effects in the unconditional labor supply elasticity

is determined by the joint distribution of x;_; and .

Summing up, this suggests two meaningful decompositions of the effect of a rise in unearned in-
come on the total labor earnings of retirees, both of which we pursue in the empirical analysis.
First, we decompose the effect into extensive- and intensive-margin reactions for the treated pop-
ulation as a whole. Second, we split the total effect by pre-treatment employment status into the

reactions of previously participating and non-participating individuals.

4 Data and Descriptives

4.1 Administrative Pension Data

This study uses administrative records from the German statutory pension insurance, drawing
three administrative data sources: the cross-section of pension recipients (Rentenbestand, 2018-
2024), completed contribution histories of new retirees (Vollendete Versichertenleben, 2013-2024),
and annual labor market participation records (Aktiv Versicherte, 2018-2024). Linked at the in-
dividual level, they form a panel of retirees observed before and after the EIPC’s introduction.
Importantly, the data cover the universe of pension recipients rather than a sample, eliminating
sampling error and enabling precise estimation for relatively small subgroups such as specific
birth cohorts, gender groups, or marital status groups.

The data encompass contribution histories and detailed pension records for the full population
of retirees. This information allows us to reconstruct, for each individual, the periods relevant for
EIPC eligibility and the pre-means-testing EIPC (based on earnings points). For individuals who
are eligible for the EIPC, the data also contain the realized contribution and evaluation periods,

means-testing income, pre-means-testing EIPC entitlement, and the EIPC amount ultimately paid
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after means-testing. We can therefore distinguish EIPC recipients by their average earnings points,
which is essential for our identification strategy. Beyond employment and earnings, the data
include time-invariant characteristics such as gender, birth year, retirement age, and marital status
at retirement, as well as time-varying annual pension benefits and means-testing income. The
panel structure further strengthens identification: observing the same individuals before and after

the reform enables within-individual comparisons that absorb all time-invariant confounders.

4.2 Sample Construction

Our analysis sample is based on the universe of old-age pensioners in birth cohorts 1950-1953,
excluding disability pensioners, recipients of severely disabled persons” pensions, and recipients
whose pension entitlements are based solely on childcare Creditsﬂ The cohort restriction serves
two purposes. First, it ensures that all individuals had already reached the statutory retirement
age before the EIPC was introduced, ruling out reform-induced changes in retirement timing.
Second, it targets an age range with meaningful post-retirement employment rates. We thereby
avoid both older cohorts with very low labor force participation and younger cohorts whose labor
supply may be confounded by the transition into retirement during the sample period.

We further restrict the sample to individuals who had retired by the end of 2019, ensuring that
retirement and benefit-claiming decisions are strictly exogenous to the reform. The youngest birth
cohort in our sample, 1953, attained the statutory pension age between 2018 and 2019, depending
on the exact month of birth. Rather than imposing a 2018 retirement cutoff, which would exclude
some individuals from the 1953 cohort who retired at the statutory age, we use a 2019 cutoff and
exclude only the small number of individuals who began claiming benefits substantially after
reaching the statutory retirement age. This relaxation does not threaten identification because
the EIPC had neither been legislated nor publicly anticipated by that point, ruling out forward-
looking retirement responses to the reform. Consequently, pre-trend estimates for 2018 are based
on a smaller sample because individuals who retire in 2019 are not yet observed as retireesﬂ

We reconstruct the key EIPC variables using complete contribution histories and exclude in-
dividuals for which the pension contribution years could not be constructed. As these histories

are only available for individuals who retired from 2013 onward, we exclude individuals who re-

8More precisely, our sample includes individuals who entered retirement through the standard old-age pension,
the pension for long-term and particularly long-term insured, and the pension for women or the pensions following
unemployment, both of which were available only to the 1950 and 1951 birth cohorts.

Our earnings variable only captures post-retirement earnings. Pre-retirement earnings do not affect this measure
in the year of or prior to retirement entry.
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tired before that datem This restriction is unlikely to affect the analysis in a meaningful way: The
excluded individuals would have been retired for at least a decade before the reform took effect,
making meaningful labor supply responses unlikely. We additionally restrict the sample to indi-
viduals with at least 35 years of administrative EIPC evaluation periods. This restriction ensures
that variation in EIPC payments reflects heterogeneity in average earnings points (aep;) rather
than differences in the time spent in employment prior to retirement, which may be correlated
with post-retirement labor market attachment.

Treatment and control groups are defined by average earnings points accumulated over the
pension evaluation period. Individuals with average earnings points aep; € [0.5,0.7] form the
treatment group and receive substantially higher EIPC payments. We contrast this group with in-
dividuals facing lower treatment intensity, i.e., those with average earnings points aep; € (0.7, 0.8]
form the control group. Finally, we restrict our sample to actual EIPC recipients, excluding all
those whose gross EIPC payments are fully eliminated through the means test. Both groups there-
fore satisfy EIPC eligibility and the means-testing conditions, ensuring that the comparison is not
confounded by differences in eligibility status or household income levels. As indicated by the
distribution of average earnings points among EIPC recipients in panel (b) of Appendix Figure
99.6% of recipients in our sample have average earnings points in these intervals and are thus
included in our analysis. We report robustness checks using alternative interval definitions.

After applying all restrictions, the analysis sample consists of 152,268 individuals, representing

54.7% of all retirees who actually receive an EIPC payment in the relevant cohorts.

4.3 Summary Statistics

Table [1| presents summary statistics for the analysis sample and several comparison groups. The
two left-hand columns report descriptive facts about the average old-age retiree and the average
EIPC recipient, respectivelyE] Panel A shows pension-related and demographic characteristics.
The average EIPC recipient has more contribution years and less average earnings points than the
average old-age retiree. This directly reflects the two eligibility criteria. Although EIPC recipients

have longer contribution histories, their pension income excluding the EIPC payment is consider-

0This exclusion may, in fact, result in the systematic omission of women born in 1950 and 1951 from the sample.
Women born before 1 January 1952 who (i) accumulated more than ten years of mandatory contributions after reaching
the age of 40 and (ii) satisfied the 15-year contribution qualifying period are eligible to retire after age 60. Consequently,
these women could have exited the labor force before 2013 and therefore would not appear in the observed cohorts.

"¥or individuals that meet the eligibility criteria for the average earnings points and EIPC contribution periods, but
do not receive EIPC payments due to the means test, see Tablein the Appendix.
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ably lower than among all retirees. The average EIPC recipient is substantially more likely to be
female (76%) and less likely to be married than the average old-age retiree.

Panels B and C describe post-retirement employment before and after the reform. Despite
the advanced age of the sample, employment rates are substantial: roughly 17% of EIPC recip-
ients were employed in 2021, declining to 11-12% by 2024 as cohorts age. Post-retirement em-
ployment is concentrated overwhelmingly in marginal employment: average monthly earnings
among workers are close to the statutory marginal employment threshold, and only a small frac-
tion of workers earn above it. Conditional earnings among the employed increase modestly be-
tween 2021 and 20241—1—_7] These employment-related characteristics also illustrate that differences in
labor market biographies persist beyond the point of retirement entry: EIPC recipients continue
working more often, but do so at lower earnings levels than the average old-age retiree. The dis-
crepancy in earnings levels is mirrored by the fact that close to 85% of employed EIPC recipients
are engaged in marginal employment, approximately 10 percentage points more than among all
old-age retirees.

Panel D shows considerable labor market dynamism underlying the aggregate employment
trends. Between 2021 and 2024, approximately 42% of employed individuals exit employment,
while around 2% of those not employed in 2021 re-enter. Importantly, re-entry is almost exclu-
sively into marginal employment, reinforcing the view that post-retirement labor supply in this
population is concentrated in low-intensity work arrangementsF_gI

The two right-hand columns contain our analysis sample, which is a subset of all EIPC re-
cipients. By construction, treatment and control groups satisfy the same eligibility criteria, and
are closely comparable on most demographic characteristics, pension receipt, and means-testing
income. The key difference is EIPC generosity: individuals in the treatment group receive, on aver-
age, approximately 1,887 euros annually, compared to 600 euros in the control group, a first-stage
differential of roughly 1,287 euros. Three compositional differences are worth noting. Average
pension income excluding the EIPC and average labor earnings are lower, reflecting the relation-
ship between lower average earnings points and the EIPC formula, and women are more heavily
represented in the treatment group. As discussed in Section[5, we address these compositional dif-

ferences through reweighting on gender and pre-reform labor earnings, and through accounting

!2This increase is likely to be partially driven by the increase in the income level that individuals in marginal em-
ployment are allowed to earn.

3One caveat applies specifically to the re-entry figures: the COVID-19 pandemic may have temporarily displaced
individuals who would otherwise have worked continuously through 2020-2021, inflating the pool of non-employed
individuals at baseline and potentially amplifying re-entry.
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Table 1: Summary statistics

All retirees EIPC recipients

Estimation sample

All aep; € [0.5,0.7] aep; € (0.7,0.8]

Panel A: Pension income in 2024 and demographic characteristics

Pension income (EUR) 15111.83  14193.47 15072.84 16337.01
EIPC (EUR) 100.55 1164.81 1887.10 599.17
Pension w/o EIPC (EUR) 15011.28  13028.66 13185.74 15737.84
Means-test income if married (EUR) . 21070.20 21556.71 21402.18
Means-test income if single (EUR) . 12839.50 13570.27 13078.54
Avg. earnings points 1.02 0.69 0.64 0.75
EIPC contribution periods (years) 33.15 42.95 44.62 44.19
EIPC evaluation periods (years) 29.64 37.06 41.58 42.60
Retirement entry age 64.48 64.10 64.01 63.93
Share female (%) 52.04 76.47 83.36 60.87
Share married (%) 73.41 66.23 68.09 66.33
Panel B: Earnings and employment in 2021

Avg. unconditional earnings 2021 (EUR) 1027.88 816.82 760.22 828.31
Avg. earnings if working 2021 (EUR) 7898.35 4704.64 4592.34 4735.84
Avg. full-year-equivalent earnings 2021 (EUR) 8707.71 5171.64 4995.48 5250.12
Share working 2021 (%) 13.01 17.36 16.55 17.49
Share working > marg. empl. 2021 (%) 25.85 16.63 15.00 15.33
Panel C: Earnings and employment in 2024

Avg. unconditional earnings 2024 (EUR) 843.22 655.21 578.66 678.68
Avg. earnings if working 2024 (EUR) 8502.47 5576.47 5349.77 5655.80
Avg. full-year-equivalent earnings 2024 (EUR) 9065.30 5828.64 5579.64 5938.44
Share working 2024 (%) 9.92 11.75 10.82 12.00
Share working > marg. empl. 2024 (%) 24.28 15.61 13.77 14.75
Panel D: Employment transitions

Exit rate 2021 to 2024 (%) 37.12 41.60 42.56 41.32
Re-entry rate 2021 to 2024 (%) 1.93 1.91 1.58 2.03
Share workers in 2024 from re-entry (%) 17.50 13.85 12.50 14.41
Share re-entries > marg. empl. (%) 21.50 13.14 11.63 12.33
Number of individuals 2677379 229615 67838 84430

Notes: This table reports summary statistics for retirees in birth cohorts 1950-1953 retired in 2019 or earlier, for which
the pension contribution years could be constructed using the complete contribution histories. Column (1) reports
all old-age retirees including individuals eligible for the EIPC. Column (2) reports all EIPC recipients independent of
pension evaluation periods and average earnings points. Columns (3) and (4) show the treatment and control groups
used in the main analysis, i.e., recipients with at least 35 years of pension evaluation periods, defined by average
earnings points during the pension evaluation period (aep; € [0.5, 0.7] and aep; € (0.7, 0.8], respectively) Pension
income and EIPC amounts are annual values in euros. Pension income without EIPC refers to pension benefits
excluding the pension credit. Means-test income is reported separately for married and single individuals because
different income thresholds apply. The aep and EIPC contribution/evaluation periods for column (1) are imputed
using the completed contribution histories. Annual labor earnings are measured as the sum of earnings across all
employment within the year. Full-year-equivalent earnings are calculated by dividing annual labor earnings by the
number of months employed and multiplying them by 12. “Share working” denotes the fraction of individuals with
positive labor earnings during the year. “Share working > marginal employment” denotes the fraction of employed
individuals whose earnings exceed the marginal-employment threshold. Exit rates measure the share of individuals
employed in 2021 who are no longer employed in 2024. Re-entry rates measure the share of individuals not employed
in 2021 who are employed in 2024.
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for non-EIPC pension increases that are mechanically tied to earnings points.
The broad similarity of employment rates, labor earnings, retirement ages, marital status, and
means-testing income across the two groups is consistent with the identifying assumption that,

absent the reform, their labor market trajectories would have evolved in parallel.

5 Empirical Strategy

We aim to identify the causal effect of a permanent increase in pension income on post-retirement
labor supply. The key challenge is that most pension reforms simultaneously affect benefit levels
and retirement incentives, making it difficult to isolate income effects. The institutional design of
the EIPC allows us to overcome this problem. Eligibility is determined by long-run contribution
histories, and the reform does not alter retirement eligibility, claiming incentives, or the tax treat-
ment of labor earnings for individuals who had retired prior to the reformE] Consequently, any
estimated effect on post-retirement employment can be interpreted as a pure income effect rather
than a combination of income and substitution effects.

Our identification strategy exploits variation in EIPC benefit levels among recipients. As de-
scribed in Section the size of the EIPC is a complex, nonlinear function of average earn-
ings points accumulated during the EIPC evaluation period. This generates substantial varia-
tion in EIPC benefit levels among retirees with long contribution histories and comparably low
lifetime earnings. Our main specification compares individuals with average earnings points
aep; € [0.5,0.7], who receive large EIPC payments, with individuals with aep; € (0.7,0.8], who
also qualify for the EIPC, but receive much smaller payments (see Figure for the distribu-
tion). Our estimates therefore identify the causal effect of receiving a larger EIPC relative to a
smaller one, which can be interpreted as the income effect of an increase in pension income. The
resulting first-stage difference in annual EIPC receipt is economically meaningful, amounting to
approximately 1,200 euros per year by 2024; we report the exact magnitudes in Section [} The
MPE calculations scale the differential earnings response by the differential EIPC receipt, which
implicitly assumes that the earnings response is linear in the size of the income shock. We con-
duct robustness checks with alternative interval definitions, which support the validity of this
assumption.

This within-recipient comparison has two important advantages. First, it avoids conflating the

4Unlike regular pension income, the EIPC itself is tax-exempt such that marginal earnings incentives remain unaf-
fected.

21



income effect with non-pecuniary responses to receiving the EIPC, such as signaling or salience
effects associated with becoming an EIPC recipient that might affect labor supply independently
of the transfer size. By comparing individuals who all receive the EIPC, we isolate variation in the
magnitude of the income shock. Second, restricting the comparison to EIPC recipients ensures that
both groups satisfy the means-testing conditions and therefore have comparably low household
income levels. This mitigates concerns that differences in labor supply trajectories are driven by
systematic differences in household resources rather than by the EIPC itself.

We restrict attention to individuals from the 1950-1953 birth cohorts who had already retired
by 2019 at the latest, ensuring that EIPC receipt cannot influence benefit-claiming decisions. These
cohorts are aged 68 to 71 at the introduction of the EIPC and hence exceed the statutory retirement
age at the time of the introduction of the reform, which rules out selection into treatment through
retirement timing. At the same time, these cohorts are sufficiently young that a meaningful share
continues to work while claiming a pension (see Table[I). Due to the staggered administrative roll-
out of payments to this cohort over the course of 2022, we classify 2021 as the pre-reform baseline
and 2022 as a transition year in which treatment intensity varies across individuals and months,
which we therefore expect to attenuate the estimated reform effect. The years 2023-2024 represent
the fully treated period. We use annual observations from 2018 onward to assess pre-reform trends
in outcomes. We estimate the following event study specification:

2024
Yie=0a;+vn+ Z Bl Di 4+ X 0 + €, 2)
1=2018,1#2021

where Y; ; denotes annual labor earnings from employment, capturing income effects on earnings,
or annual pension income, which captures the first stage difference between groups. D; = 1 for
individuals with aep; € [0.5,0.7] and D; = 0 for aep; € (0.7,0.8]. Individual fixed effects o; and
year fixed effects -y, absorb time-invariant differences across individuals and common aggregate
trends, respectively. We additionally control for annual pension income net of the EIPC, X;,, to
net out any time trends arising from pension increases mechanically tied to past earnings points.
The coefficients j3; trace out the dynamic treatment effects relative to the 2021 baseline. Standard
errors are clustered at the individual level.

Identification relies on the assumption that, absent the reform, earnings and employment tra-
jectories would have evolved in parallel across the two groups. We assess this assumption using

pre-reform data from 2018-2020, which provide three years of pre-trend evidence. Beyond the sta-
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tistical evidence, the assumption is economically plausible: both groups consist of long-working,
low-earning retirees who satisfy the EIPC means test, and the assignment to treatment and con-
trol groups is determined by a mechanical feature of the benefit formula — the average earnings
points during the EIPC evaluation period — rather than by choices that would plausibly generate
differential post-reform trends. The two groups share comparable employment histories and de-
mographic characteristics, and both receive the EIPC after the means test, ensuring that differences
in household income do not confound the comparison.

While the treatment and control groups are well matched on most pre-reform characteristics
(see Table[I)), women constitute a larger share of individuals with lower average earnings points,
and the treatment group has modestly lower pre-reform earnings. To ensure that estimated effects
are not driven by pre-existing differences in earnings levels or gender composition across groups,
we reweight the control group to match the treatment group on gender and 2019 labor earningsE]
We use 2019 as the matching year because it is the earliest pre-reform year for which earnings
are observed for the full sample; it predates any anticipatory responses to the reform and it is
not affected by potential COVID-related transitory labor market disruptions in 2020. Reweight-
ing ensures that differences in average unconditional earnings between groups do not mechani-
cally reflect compositional differences in employment and earnings, rather than true behavioral
responses to the income shock.

Three potential threats to identification merit explicit consideration. First, one might be con-
cerned that the assignment of individuals to the treatment versus control group based on average
earnings points during the EIPC evaluation period is correlated with unobserved determinants of
post-reform labor supply. We address this in three ways. Most directly, the flat pre-reform trends
across 2018-2020 provide no evidence of differential pre-existing trajectories. Furthermore, the
within-receipt design ensures that both groups have similarly low lifetime household income, and
tfindings are robust to using alternative average earnings point intervals. Second, because EIPC
eligibility and size are determined by pre-reform contribution histories, and because our sample is
restricted to individuals who retired no later than 2019, contemporaneous labor supply decisions
cannot affect treatment status, ruling out reverse causality. Third, the means test uses income from
three years in the past, raising the concern that forward-looking recipients might strategically re-

duce labor income to qualify for or increase their EIPC three years in the future. If such anticipa-

"More precisely, we apply coarsened exact matching to reweight the joint distribution of annual earnings and gender
in the control group to match the distribution of the treatment group. The intervals for annual earnings are defined
according to Sturges’ rule.
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tory behavior differs systematically between treatment and control groups, it could confound our
interpretation of post-reform employment changes as a pure income effect. Several features of our
setting make this concern unlikely to materially affect our estimates. Most importantly, the means
test does not apply to marginal employment, which characterizes the overwhelming majority of
post-retirement employment in our sample. As documented in Table [} the vast majority of in-
dividuals in both treatment and control groups work in marginal employment both before and
after the reform, and the vast majority (about 88%) of individuals who re-enter employment do so
in marginal employment. Since marginal earnings are excluded from the means-testing income
calculation, neither the decision to remain employed nor the decision to re-enter employment in
marginal employment would affect EIPC receipt. Strategic adjustment of labor supply to influ-
ence means-testing outcomes is therefore not a viable margin for most individuals in our sample
and cannot explain differential employment responses between groups. Beyond this central point,
two further considerations reinforce our interpretation. First, as both groups have highly compa-
rable means-test incomes, incentives for strategic adjustments should not markedly differ between
groups. Second, we replicate our main results on the subset of recipients who receive the full pen-
sion credit without any means test as a robustness check, finding no meaningful differences in

magnitudes, which confirms that partial means-testing exposure does not drive our findings.

6 Results

6.1 Main Result: Labor Earnings During Retirement

We first estimate the effect of receiving a larger earned income pension credit on post-retirement
labor earnings. Figure 2] presents results for the full sample across cohorts 1950-1953 and genders.
Panel (a) shows the first stage: Following the reform, annual pension income in the treatment
group with aep; € [0.5,0.7] increases by approximately 1,200 euros more than in the control group
with aep; € (0.7,0.8] by 2024, an amount equivalent to 9.2% of pre-reform retirement benefits. Pre-
reform income trends are flat and statistically indistinguishable across groups from 2018 through
2021.

Panel (b) shows how this retirement income differential translates into unconditional labor
earnings responses. Following the reform, individuals receiving a larger EIPC reduce uncondi-
tional labor earnings by approximately 122 euros by 2024. The 2022 coefficient is negative and

statistically significant, though attenuated at -48 euros, consistent with the gradual payment roll-
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out. Pre-reform coefficients for 2018-2020 are statistically indistinguishable from zero, supporting

the parallel trends assumption.

Figure 2: EIPC effect on unconditional labor earnings

(a) First stage effect (b) Unconditional labor earnings
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Notes: The figures display pooled estimates for cohorts 1950-1953 and gender with 1,050,319 observations. The
treatment group consists of EIPC recipients with aep; € [0.5,0.7], and the control group of EIPC recipients with
aep; € (0.7,0.8]. The red dotted line marks the timing of the reform. The capped vertical lines depict 95%
confidence intervals based on standard errors clustered at the individual level. Panel (a) reports the first stage
DID estimates, i.e., the change in annual pension income for the treatment group relative to the control group after
the reform. Panel (b) presents the DID estimates of the reform’s effect on unconditional annual labor earnings.
The control group is reweighted by coarsened exact matching on individuals” 2019 annual labor earnings and

gender.

To interpret the magnitude of the earnings response, we compute the marginal propensity to
earn out of unearned income (MPE), contrasting the earnings decline with the pension income
increase. At an average EIPC differential of 1,200 euros per year, the earnings response implies
an MPE of —0.1, i.e., an increase in retirement benefits of 100 euros reduces average labor earn-
ings parallel to retirement by 10 euros. This is smaller in magnitude than estimates for younger
individuals from the literature, where Artmann et al.| (2023), |Giupponi| (2024), and (Golosov et al.
(2024) report MPEs between —0.3 and —0.8, though earlier lottery-based estimates are closer to
our range (Imbens et al., |2001; Cesarini et al., 2017). The smaller MPE can be rationalized by a
lower labor market attachment of already retired individuals, as discussed in more detail in Sec-
tion The implied elasticity of earned income with respect to unearned income, ey, is —2.3.
E] This high elasticity is primarily driven by the low share of labor earnings in total household

income during retirement: since pension income is largely fixed and constitutes the dominant in-

16This value is computed using average annual pension income excluding EIPC of 13,186 euros and average annual
earnings of 579 euros.
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come source, even a modest earnings response translates into a large elasticity relative to the small
labor earnings base.

To study the robustness of our MPE estimate, we consider alternative definitions of the average
earnings point intervals for the treatment and control group (Appendix Figure [A2). Both the
earnings response and the implied MPE remain stable across these alternative specifications. In
addition, we consider treatment group definitions which vary in the magnitude of their first-stage
pension income shock. A stronger first stage is associated with a larger decline in labor earnings
(Appendix Figure [A3), but the implied MPEs remain stable, ranging from —0.09 to —0.10. This
suggests a linear relationship between the size of the unearned income shock and the earnings
response. Similarly, results are robust to excluding individuals whose EIPC is only partially paid

out due to the means test (Appendix Figure |[A4).

6.2 Response Margins

Next, we want to unpack the channels underlying the unconditional earnings response. As shown
in Proposition [2| of our theoretical model, there are two meaningful decompositions of the total
earnings response. On the one hand, the unconditional labor supply response can be decomposed
into an extensive- and an intensive-margin effect. On the other hand, labor supply responses,
both at the extensive and intensive margin, can differ across two distinct groups, defined by their
pre-treatment participation status: individuals who worked prior to the introduction of the EIPC
can either lower their labor supply or drop out of the labor force; conversely, those who were not
employed prior to the treatment may re-enter the labor force at a lower rate and, if they do, with

lower earnings. We will now provide decompositions along these dimensions.

Extensive vs. intensive margin responses. We first decompose the unconditional labor supply
response into extensive- and intensive-margin effects for the treated population as a whole. To
quantify how much of the total earnings response is attributable to employment transitions rather
than intensive-margin adjustments, we construct a counterfactual earnings series that isolates the
extensive-margin contribution. For each individual, we assign their 2019 labor earnings to all
subsequent years in which they are observed to be working, and assign zero earnings to years in

which they are not employedE] This procedure holds within-employment earnings constant and

7We use 2019 rather than 2018 labor earnings as the baseline, as we have an unbalanced panel for the year 2018.
This results from the fact that a fraction of individuals only entered retirement in 2019. If individuals are not working
in 2019, but in another year, we sequentially draw on earnings for 2018, 2020, 2021, 2022, 2023, and 2024, whenever
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allows only exits from and re-entries into employment to generate variation in earnings, thereby
reconstructing the earnings response that would be observed if the extensive margin were the
sole operating channel. Panel (a) of Figure |3| presents the resulting estimates. We contrast this
extensive-margin effect with the overall unconditional earnings response from Panel (b) of Figure
which we discount to 2019 to ensure comparability between the two series The post-reform
effect along the extensive margin amounts to approximately 79 euros by 2024. Relative to an un-
conditional earnings response of around 119 euros, extensive-margin earnings changes represent
66% of the total earnings response. This means that increases in labor market exits and declines in
re-entries account for approximately two thirds of the total earnings response, with the remaining
third reflecting intensive-margin responses among those who remain employed. In Figure |A9|in
the Appendix, we also provide a direct estimate of the change in participation rates as a result of
the introduction of the EIPC. We find that participation declines by roughly one percentage point
or about 5.4% relative to pre-reform employment rates.

To complement this decomposition, we directly estimate intensive-margin responses by focus-
ing on changes in full-year-equivalent earnings. To this end, we construct an intensive-margin
labor earnings series by dividing annual earnings from post-retirement employment by months
spent in employment and multiplying them by 12. This allows us to focus on pure earnings or
hours responses of those who work, netting out variation from within-year employment exits and
re-entries for those who are retired. One caveat applies: while we observe earnings from post-
retirement employment separately from earnings prior to retirement, months in employment are
recorded as an annual total and cannot be attributed to pre- or post-retirement spells within the
same year. Full-year-equivalent earnings estimates may therefore be mismeasured for individuals
in the very year they retire. Since our sample is restricted to individuals who had retired by 2019
at the latest, this affects the 2018 estimates, and to a lesser degree the 2019 estimates, and has no
bearing on estimates from 2020 onward. Consistent with this, Panel (b) of Figure 3| shows a pre-
trend for 2018 that vanishes from 2019 onwards. We view this as a measurement issue, which only
affects individuals in the year of retirement entry, rather than a violation of parallel trends. From

2022 onward, full-year-equivalent earnings in the treatment group decline by approximately 204

available, discount them to 2019 with annual nominal wage growth, and keep them constant for all years a person is
employed. Discounting to a common baseline using nominal wage growth ensures that estimates are not driven by
composition effects if individuals are only observed to be working in later years. Our results are robust to using other
years as baseline.

8For a direct comparison see Figure in the Appendix. Note that this discounting does not affect the point esti-
mates very much. The undiscounted effect amounts to around 122 euros, while discounting brings the effect down to
119 euros.
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Figure 3: Decomposing the earnings effect: Extensive vs. intensive margin

(a) Extensive margin earnings effect (b) Intensive margin earnings effect
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Notes: The figures display pooled estimates for cohorts 1950-1953 and gender with 1,050,319 and 183,877 obser-
vations, respectively. Note that Panel (b) only contains individuals working in a respective period. The treat-
ment group consists of EIPC recipients with aep; € [0.5,0.7], and the control group of EIPC recipients with
aep; € (0.7,0.8]. The red dotted line marks the timing of the reform. The capped vertical lines depict 95% con-
fidence intervals based on standard errors clustered at the individual level. Panel (a) presents the DID estimates
of the reform’s effect on fixed annual labor earnings. The control group is reweighted by coarsened exact match-
ing on individuals” discounted 2019 annual labor earnings and gender. Panel (b) reports DID estimates of the
reform’s effect on annualized labor earnings, i.e., assuming that individuals were working throughout the whole
year. The control group is reweighted by coarsened exact matching on these full-year-equivalent earnings in 2019
and gender.

euros relative to the control group in 2024. This corresponds to a decline of 3.8% of average an-
nual earnings of those who work, indicating an MPE of —0.17. With a population share of around
17.5% a 204 euros intensive-margin earnings decline approximately translates into an overall
intensive-margin effect of 36 euros. Given a total unconditional earnings response of 122 euros,
the intensive margin would consequently represent 30% of the total effect, which is close to the

corresponding estimate from Panel (a).

Effects by pre-reform labor market status. In line with the predictions of Proposition [2, we
expect labor supply responses, both at the extensive and intensive margin, to differ across two
distinct groups, defined by their pre-treatment participation status. Pre-reform workers can either
lower their labor supply or drop out of the labor force, while those who were not employed prior
to the treatment may re-enter the labor force at a lower rate and, if they do, with lower earnings. To
separate these effects, we split the sample by pre-reform employment status in 2021 and estimate
the event study specification separately for each group. Panel (a) of Figure 4 shows that receiving

a higher EIPC reduces annual earnings by approximately 262 euros in 2024 for those who were

wConcretely, these are 183,877 out of a total of 1,050,319 observations.
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employed in the pre-reform period. This reflects a combination of labor market exit and reduced
earnings among those who remain. Although this per-person effect is significant, indicating an
MPE of —0.22, the relatively small share of individuals employed at baseline, 16.6%, limits the

contribution of this channel to the overall unconditional earnings gap.

Figure 4: Decomposing the earnings effect: Pre-reform employed vs. re-entries

(a) Pre-reform employed (b) Re-entries
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Notes: The figures display pooled estimates for cohorts 1950-1953 and gender with 178,695 and 871,460 observa-
tions, respectively. The treatment group consists of EIPC recipients with aep; € [0.5,0.7], and the control group
of EIPC recipients with aep; € (0.7,0.8]. The red dotted line marks the timing of the reform. The capped ver-
tical lines depict 95% confidence intervals based on standard errors clustered at the individual level. Panel (a)
reports DID estimates of the reform’s effect on unconditional annual labor earnings for individuals working in
2021. Panel (b) presents the DID estimates of the reform’s effect on unconditional annual labor earnings for in-
dividuals not working in 2021. For both panels the control group is reweighted by coarsened exact matching on

individuals’ 2019 annual labor earnings and gender.

Panel (b) displays the corresponding estimates for the re-entry channel. Among initially non-
working individuals, those receiving a higher EIPC exhibit an earnings gap of approximately 85
euros by 2024, corresponding to an MPE of —0.07. This reflects both a lower propensity to re-enter
employment following the reform, and lower earnings conditional on having entered: Those who
receive the EIPC reenter at a lower rate (Panel D of Table , but also at lower monthly earnings
(Appendix Figure [A7). Despite the smaller per-person effect, this channel accounts for a non-
trivial share of the total earnings gap given that the large majority of individuals in our sample are
not working in 2021. One caveat applies to the re-entry estimates specifically: the COVID-19 pan-
demic may have induced temporary labor market exit among individuals who would otherwise
have worked continuously through 2020-2021, increasing the pool of non-employed individuals

at baseline that have a comparatively high propensity to work. This might have contributed to the
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sizable magnitude of the re-entry margin.

6.3 Discussion of Our Main Results

Our MPE estimate of —0.1 is lower than the income effects documented in most other papers.
Closest to our paper, Gelber et al. (2016) find MPEs of —0.5 to —0.6 among the elderly. |Artmann
et al.|(2023) estimate a forward-looking MPE of —0.5 based on a pension wealth shock for German
mothers aged 50 to 55. Evidence from survivorship insurance points to relatively low short-term
MPEs ranging from —0.2 to —0.3 (Coyne et al., 2024; Rabaté and Tréguier, 2024), but to a much
larger long-term effect of —0.8 (Giupponi, 2024). While Golosov et al. (2024) also find a relatively
large MPE of —0.5 for lottery wins, earlier lottery studies estimate MPEs of —0.1 (Imbens et al.,
2001; Cesarini et al., 2017), which are closer to our findings. In contrast, Krueger and Pischke
(1992@ and Johnsen and Willén| (2022) find no detectable responses to pension wealth shocks at
older ages.

This broad range of estimates can be rationalized by multiple factors. First, these papers study
largely different populations that can differ both in their baseline labor market attachment as well
as their average participation and labor effort costs. For instance, mothers of young children may
be more responsive to income shocks than retirees who work for a few hours a week and have
ample leisure time. Second, many institutional settings in the literature result in both income and
substitution effects, which can be complex to disentangle, while our study identifies pure income
effects. Third, variations in the size of the income effect can also be driven by the flexibility of the
labor market and the institutional environment. A more flexible labor market allows for a stronger
short-run response and varying labor income taxation schemes can also impact individuals” will-
ingness to adjust their earnings.

We study individuals in their late 60s and early 70s who are already claiming pension benefits.
Our sample has long contribution histories, below-average pension incomes, and low pre-reform
labor market attachment, and faces a large and persistent pension income shock. For retirees in
our sample, post-retirement labor supply is the only adjustment margin, whereas individuals in
Gelber et al.|(2016) could also respond by postponing their retirement entry. Compared to other
papers finding larger income effects in higher-employment populations (Artmann et al.,, 2023;

Giupponi, 2024; |Golosov et al., 2024), our setting features much lower baseline labor market ac-

PKrueger and Pischke| (1992) exploit the same social security notch as (Gelber et al|(2016), but using CPS data on
men. |Gelber et al.|(2016) show that the null effect in|Krueger and Pischke|(1992) reflects limited statistical power rather
than the absence of an income effect.
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tivity, where only 16.6% of individuals in the treatment group were employed prior to the reform,
implying that 83.4% have no labor earnings to lower, which leaves only the re-entry margin as
adjustment channel for a large part of the sample. For individuals who were employed prior to
the reform, we find an MPE of —0.22, roughly twice the magnitude of the average effect in the
full sample. This comparison highlights that the overall effect is mechanically attenuated by com-
position, as the full sample includes a large share of individuals with no pre-reform earningsErI
The subset of individuals employed prior to the reform may also be selected on low participa-
tion costs and high labor market attachment. Therefore, these individuals might be particularly
unresponsive to a positive income shock. Finally, marginal employment plays a disproportion-
ately large role in our setting: its status as tax-exempt and very flexible employment type make it
comparatively attractive for retirees to remain employed.

Our findings do not only differ from other papers in the estimated size of the income effect, but
also in the role of respective response margins. Existing literature typically finds that responses
to pension incentives tend to be primarily driven by extensive margin adjustments (Hernzes et al.,
2016; Giupponi, 2024; Becker et al., 2022), in particular when individuals are close to the retire-
ment age, while younger individuals more often respond through the intensive margin (Picchio
et al., 2018} Artmann et al., 2023). Our results show that post-retirement labor supply is broadly
responsive, with two thirds of the earnings gap driven by extensive margin responses and the
remaining third attributable to intensive margin adjustments. The comparatively large role of the
intensive margin is likely due to the flexibility of marginal employment arrangements for German
retirees. We can further document that the extensive margin response operates through both in-
creased exits and reduced re-entry — with the meaningful role of the re-entry margin constituting,

to our knowledge, a novel finding in the literature.

6.4 Evidence on Heterogeneous Effects

Finally, we assess heterogeneities in responsiveness to the EIPC with respect to central demo-

graphic characteristics: birth cohort, gender, and marital status.

Z'While the EIPC may affect the labor market re-entry decision among previously non-employed individuals (see
Proposition[2), individuals with very low labor market attachment prior to the introduction of the EIPC are unlikely to
enter employment in response to a pension income change. As a result, the unconditional MPE averages meaningful
behavioral responses among the relatively small group of individuals with prior labor market attachment with near-
zero responses among a large fraction of non-participants.
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Birth cohort differences. As labor market participation declines with age, results are likely
shaped by differences in cohort-specific labor market attachment. To investigate such differential
effects, we next decompose the effects across birth cohorts, focusing primarily on the oldest and
youngest cohorts in our sample to identify age-specific heterogeneities. While individuals in the
youngest cohort of our sample, born in 1953, are approximately 68 years old and thus close to the
statutory retirement age in the pre-reform year 2021, those in the oldest cohort, born in 1950, are
approximately 71 years old and exhibit correspondingly lower baseline labor market attachment.

Figure 5| presents event study estimates separately for the 1950 and 1953 cohorts.

Figure 5: EIPC effect on unconditional labor earnings by birth cohort

(a) Unconditional labor earnings, 1953 (b) Unconditional labor earnings, 1950
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Notes: The figures display estimates for birth cohorts 1953 and 1950 pooled by gender with 326,549 and 176,202

observations, respectively. The treatment group consists of EIPC recipients with aep; € [0.5,0.7], and the control
group of EIPC recipients with aep; € (0.7,0.8]. The red dotted line marks the timing of the reform. The capped
vertical lines depict 95% confidence intervals based on standard errors clustered at the individual level. Panel (a)
reports DID estimates of the reform’s effect on unconditional annual labor earnings for the birth cohort 1953 and
Panel (b) for the birth cohort 1950. For both panels the control group is reweighted by coarsened exact matching

on individuals’ 2019 annual labor earnings and gender.

Effects are substantially stronger for the 1953 cohort: Annual unconditional labor earnings
in the treatment group decline by approximately 230 euros in 2024, corresponding to an MPE of
—0.19 . For the oldest cohort in our sample, born in 1950, the corresponding MPE is only —0.06,
with intermediate cohorts displaying a pattern consistent with this age gradient (Appendix Fig-
ure . F_ZI While baseline employment rates and unconditional earnings are higher for the 1953

22 At an annual pension income excluding EIPC of 13,203 euros and average annual earnings of 678 euros, the implied
elasticity of earned income with respect to unearned income is —3.4 for the 1953 cohort. For the 1950 cohort, the corre-
sponding figures (an average annual pension income excluding EIPC of 13,195 euros and average annual earnings of
502 euros) imply an elasticity of —1.5. This gradient across cohorts mirrors the pattern observed for the MPE estimates.
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than for the 1950 cohort (18.7% vs. 14.1% and 890 euros vs. 620 euros), the compositional differ-
ences alone cannot fully account for the sharp attenuation of responsiveness across cohorts. The
pattern instead underlines the labor market attachment mechanism: individuals born in 1953 are
approximately three years younger at the time of the reform, and a larger share remains near the
participation threshold, so that a given income shock induces more individuals to exit employ-
ment. By contrast, among the 1950 cohort, those most likely to respond at the extensive margin
had already withdrawn from the labor market prior to the reform. Consistent with this interpre-
tation, employment responses among older cohorts are attenuated even relative to their smaller
working population, suggesting that those still employed at more advanced ages are inherently

less responsive to pension income shocks rather than simply fewer in number. ﬁ

Gender differences. Figure [ shows that the patterns hold across genders, with no significant

differences in earnings responses between men and women. This pattern contrasts with a large
Figure 6: EIPC Effect on unconditional labor earnings by gender
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Notes: The figure displays estimates by gender pooled by cohorts 1950-1953 with 739,973 and 310,374 observations
for women and men, respectively. The treatment group consists of EIPC recipients with aep; € [0.5,0.7], and the
control group of EIPC recipients with aep; € (0.7,0.8]. The red dotted line marks the timing of the reform.
The indicated error bounds depict 95% confidence intervals based on standard errors clustered at the individual
level. It reports DID estimates of the reform’s effect on unconditional annual labor earnings for women and men,
respectively. The control group is reweighted by coarsened exact matching on individual’s 2019 annual labor
earnings.

literature documenting gender differences in labor supply and retirement behavior at older ages

B A small caveat applies to the cohort heterogeneity results. As described in Section @ the sample restriction to
individuals with imputable pension contribution histories excludes members of the 1950 and 1951 cohorts who retired
before 2013, which partly explains the smaller sample size for the 1950 cohort relative to the 1953 cohort (25,385 vs.
48,147). We do not expect this to materially affect the results. The excluded individuals retired at least a decade before
the reform took effect and are thus very unlikely to have been at the participation threshold at the time of treatment.
Had they been included, they would have likely contributed additional observations with near-zero earnings responses,
which would have further attenuated the already small MPE estimated for the 1950 cohort. If anything, our estimates
therefore overstate the responsiveness of the oldest cohort relative to a full sample.
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(e.g. Blau, [1998; Lalive and Parrottal 2017; Giupponi, 2024; Giesecke and Jager, 2021), but is closer
to the findings of Danzer| (2013), who, despite gender differences in adjustment margins, finds
limited differences in the overall effect. Three factors may account for this pattern: First, the EIPC
eligibility criteria select a sample of women with strong labor market attachment. By conditioning
on long contribution histories, the reform effectively excludes women with weak or more inter-
mittent labor force participation, leaving a sample whose employment behavior more closely re-
sembles that of men with comparable earnings histories. Second, the means test ensures that both
men and women in our sample have similarly low household incomes at the time of the reform.
In settings where women are frequently secondary earners, income effects on individual labor
supply may be stronger relative to men, generating a gender asymmetry that reflects household
incomes rather than individual preferences. The means test reduces this source of heterogeneity
in our setting, placing men and women on a more equal footing in terms of the effective bud-
get constraint they face. At the ages we study, moreover, childcare responsibilities are unlikely
to generate meaningful gender differences in labor supply. Third, apparent gender differences
in estimated income effects can often be traced back to differences in shock size rather than to
heterogeneity in underlying preferences or behavioral responses. Giupponi| (2024), for instance,
shows that the stronger income effects found for women in the context of survivor benefits reflect
the larger income shocks experienced by female survivors. In our setting, average earnings points
and EIPC amounts are broadly comparable across genders by construction, which mitigates this
source of confounding. Indeed, while the first stage effect is somewhat larger for men (Appendix
Figure , the estimated MPEs are similar across genders (—0.11 for women and —0.09 for men),

suggesting that the convergence in behavioral responses is not purely mechanical.

Marital status. To further assess whether the household context shapes responses, we next ex-
amine heterogeneity in effects by marital status. As shown in Panel (a) of Figure [/} single women
exhibit a somewhat stronger response than married women (—174 euros vs. —100 euros). This
pattern is consistent with an attenuation effect of spousal income: for married women, the EIPC
represents a smaller increment to per-capita household resources even in low-income households,
as pension income is shared with a typically higher-earning spouse. For men, spousal income
tends to be lower, implying a smaller difference in the effective income shock between married
and single individuals and thus little variation in responsiveness between married and single

men.
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Figure 7: EIPC effect on unconditional labor earnings by marital status and gender
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Notes: The figures display estimates by marital status and gender pooled by cohorts 1950-1953 with 469,036 mar-
ried and 270,125 non-married observations for women and 232,545 married and 77,614 non-married observations
for men. The treatment group consists of EIPC recipients with aep; € [0.5,0.7], and the control group of EIPC
recipients with aep; € (0.7,0.8]. The red dotted line marks the timing of the reform. The indicated error bounds
depict 95% confidence intervals based on standard errors clustered at the individual level. Panel (a) reports DID
estimates of the reform’s effect on unconditional annual labor earnings for women by marital status and Panel
(b) for men by marital status. For both panels the control group is reweighted by coarsened exact matching on

individuals’ 2019 annual labor earnings. Appendix Figure displays pooled results across genders.

7 Conclusion

This paper provides causal evidence on how pension income affects labor supply after retirement,
a question that has received surprisingly little attention relative to the large literature studying
how pension incentives shape labor supply before and at the point of retirement. Using the in-
troduction of the German Earned Income Pension Credit (EIPC, Grundrente) and administrative
data covering the universe of German retirees, we estimate the income effect of a permanent and
largely unexpected increase in pension income on post-retirement earnings and employment.

Identifying income effects in retirement settings is challenging because most pension reforms
simultaneously affect benefit levels and retirement incentives. By focusing on individuals who
had already retired before the reform and exploiting variation in EIPC generosity among recipi-
ents, which is determined by long-run contribution histories rather than contemporaneous labor
market choices, we can isolate pure income effects unconfounded by the substitution effects that
frequently complicate the literature.

We find that higher pension income reduces post-retirement labor supply at a modest magni-
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tude. A differential increase in annual pension income of approximately 1,200 euros leads to a de-
cline in unconditional labor earnings of around 122 euros by 2024, implying a marginal propensity
to earn out of unearned income of —0.1. To decompose this effect into adjustment margins, we de-
velop a theoretical framework in which retirees’ participation decisions depend on heterogeneous
costs of working. The model predicts that a higher pension payment reduces both labor market
participation and the earnings of those who remain employed, while previously non-working in-
dividuals become less likely to re-enter employment and, if they do, earn less. Consistent with
these predictions, the earnings response operates across multiple adjustment channels: approxi-
mately two thirds of the total earnings gap reflect extensive margin responses, driven both by exit
from employment among previously employed individuals and by reduced re-entry among pre-
viously non-working individuals, while the remaining third reflects intensive margin adjustments
among those who continue to work.

Several limitations merit consideration. First, our analysis focuses on short-run responses fol-
lowing the implementation of the reform. Longer-run adjustments in labor supply, savings be-
havior, or spousal labor supply remain beyond the scope of the current study. Second, our setting
captures responses among retirees above the statutory retirement age. While our design isolates
income effects at older ages, it does not speak to potential life-cycle behavioral adjustments in
anticipation of similar reforms.

Our findings have implications for redistributive pension design and for designing policies
to increase labor market attachment at older ages. Policies that raise retirement income for low
earners may improve redistribution and old-age income security but may reduce post-retirement
labor supply through income effects. As governments expand minimum pensions and supple-
mental benefits in response to demographic change and inequality in lifetime earnings, under-
standing these behavioral responses becomes increasingly important for evaluating the fiscal and

labor-market consequences of pension reform.
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Pension Income and Post-Retirement Labor Supply
Appendix

Fabian Kindermann, Carla Krolage, Sebastian Kunz, Manuel Pannier, Karoline Strohlein

A Further Institutional Details

Distribution of EIPC payments and average earnings points. Figure|Al|displays the distribu-

tionof average earnings points aep; and EIPC payments.
Figure Al: Distribution of the EIPC and average earnings points aep across recipients
(a) EIPC (b) aep
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Notes: The figures display the Earned Income Pension Credit (EIPC) payments and average earnings points (aep)
among EIPC recipients with at least 35 years in pension evaluation periods in cohorts 1950-1953 for 2024. Panel
(a) displays the distribution of annual EIPC payments (in euros). Panel (b) displays the distribution of average

earnings points accumulated during the pension evaluation period.

Generalized formula for calculating the EIPC. The main text reports EIPC calculation for indi-
viduals with at least 35 years of EIPC contribution years (Grundrentenzeiten) c;. More generally, a
maximum earnings point threshold ET; applies that depends on the EIPC contribution years. If
average pension points aep; exceed this threshold, no EIPC is granted. ET; is contingent on the
number of EIPC contribution months cm;: 0.4 points per year at 33 years, rising monthly to 0.8 at
35 years, which is the upper limit, according to the following formula:

0 if c; < 33
ET; =1 0.4+ (ecm; —396)/12 x 0.2 if 33 < ¢; < 35 ©)
0.8 if ¢; > 35
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Generalizing equation [2}the pre-means-testing EIPC is then calculated based on this earnings
threshold:

12 x 0.875 x aep; x min{m/12,35} x PV; x (1 —d) if aep; € [0.3,0.5ET;)
EIPCS "% = {12 x 0.875 x (ET; — aep;) x min{m/12,35} x PV; x (1 —d) aep; € [0.5ET,, ET}]
0 if aep; > ET;

4)

B Analytical Derivations

This appendix derives all solutions to the analytical model and the corresponding propositions.

B.1 Optimal choices

Intensive margin decision. A household that participates in the labor market has to choose the

optimum number of work hours by maximizing

max u(c) —v(l) —k st c=wl+p.

Plugging in the budget constraint, we can write this as
max w(wl +p) —v(l) — K
which immediately yields the first order condition
wu'(wl + p) = v'(0).

Using y = w/, this equation can be written as

Extensive margin decision. Households decide about whether to participate in the labor market
by comparing the corresponding utility levels

Y
u(ly+p)—v <E) —r and u(p).
Consequently, a household participates whenever

U(y+p)—v(%) —rzulp) & HSU(erp)—v(%) — u(p) =: k.
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The participation rate consequently reads
M = ®[r] =@ [U(y +p)—v (%) - U(p)] :

B.2 Proof of Proposition

The first order condition for intensive margin labor supply is

Coen =5 (3).

Total differentiation with respect to p yields

1 Yy
" Iy
u (y+p)[dy+dp]—w2 v (w)dy

1 n(Y " o
& [wg v (;) —u (y+p)] dy =u"(y + p)dp
dy _ u"(y +p)

<0
dp gz (§) —u'(y+p)

The last inequality follows immediately from the property that v”’(y +p) < 0 and v” (£) > 0. This
immediately implies that the intensive margin elasticity is

d 1 +
Ey,pziy.gz U(y p) B<0

dp y " (L) —u"(y+p) v

Along the extensive margin, we have

di _d[u (y+p)—v(y) u(p)]
dp

=u'(y +p) ( ) v (= ﬁ—U’(p)

1
w'
=u'(y +p) —u'( Zz( y+p—*v (i))

=u/(y+p) —u'(p).

This means that the extensive margin labor supply elasticity is

am
dp

@) W) W] = o= g =0 W) )] <o

The last inequality immediately follows from the fact that marginal utility is declining with con-

sumption, i.e. u”(c) < 0. The elasticity of overall labor earnings with respect to a change in
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pension income consequently is

Y27 ap Y T | dp | Y

:[dMP.M?J dyP.My}P
dp M p dpy p

dy p_[d]W Mdy

Y

Y| p
:| '?:5M,p+5y,p<0-

e 5
= |EM,p " — Eyp -
P P Y,p P

B.3 Changes in labor earnings over time

Denoting by y; intensive margin labor earnings of workers at time ¢ and by d(x) the extensive mar-

gin labor supply decision at time ¢ conditional on the participation cost x, we can write changes
in labor earnings over time as

A, =Y, =Y = / / Yt - dt(ﬂt) — Yt-1 'dt—l(ﬂt—l) ‘Pt(dﬁt|/€t—1)‘1’t—1(d/€t—1)

Rt—1 Rt Rt—1 o]

= / / Yt — Yi—1 Pe(drie|re—1)Pr—1(dri—1) —/ [ Yi—1 Pe(drg|ri—1)Pi—1(dri—1)
=+ / / Yt (:‘Dt(dlﬁt’/it_l)q)t_l(d/it_l) + / / 0 (Pt(d/it‘ﬁt—l)q)t—l(dﬁt—l)
Rt—1 J —00 Rt—1 J Rt
Rt—1 Rt
= (y — yt—l)/ / 1 ®4(drt|kp—1)Pr—1(dki—1)
Rt—1 [e%)
- yt—l/ / 1 @4 (dkt|kp—1)Pr—1(dri—1)
—00 Kt

'] Rt
+ yt/ / 1 ®y(drig|ir—1)Pe—1(dre—1)
Kt—1 J —00

= (yr —yr—1) - P(ke < Ry A kg1 < Rg—1) — Ye—1 - P(Ke > Re A ki—1 < Ry—1)
+ Yy - P(Kt < Rt NRi—1 > ’?'Jt—l)-

B.4 Proof of Proposition

The effect of changes in pension income on earnings changes over time is

d(AY; d
(dp t) = dZ}J)t . P(Kt <Rt NRi—1 < I_Qtfl)
Rt—1 _ df?/t
+ (yt — yt—l)/ Gt(Relki—1) - ch Oy 1(drt—1)

Fet dF:
— Yi—1 /_OO — ot (Rt|ke—1) - dTOt D1 (dki—1)

d
+ dipt : P(Kt < Kt NRi_1 > I_Qtfl)
o0 dR
+ yt/ 1 (Filie1) - ——
Rt—1

a0 D1 (dki—1)
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_ %g . yy My . P(Ht <K NKi1 < I_itfl)

dp vy p P(kt < Ry)
_ ARy p o yMy /t Uy (Re|ki—1)
aht P ) PMIML) g (g
To(R) dp My p ) o(Rt) -1(drr-1)
%Q‘tht ‘P(Iit</_€t/\lﬁt 1> Re_ 1)
dp yq p Pkt < Ry)
_dky p Yy My / of Ht‘“t 1)
. ) d
+¢()dM ) t—1(dki—1)

Using Y; = y;M; as well as the definitions of ¢, ;, and €/, we immediately obtain

d(AYt) p P(Kt < K NRi—1 < Et—l) Rt-1 ¢t(ﬁt|ﬁt—1)
£ . AL ) dki—
dp Yy o P(kt < Kt) My / P(ke) -1 (dri-)
P(kt < Rg N Ki—1 > Ri—1) on Kt|’<ét 1)
: ®;_1(dri—
+Eyp Plrs < ie) tEMp- / t—1(dri-1)
Rt—1 Rtlk
=ceyp  P(Rt—1 < Ri—1|ke < Re) +emp - / w@t 1(dKi—1)
—00 ¢</it)
o Rt|ki—
+emp - / M Q1 (dri—1) +eyp - P(ki—1 > Re—1|ke < Ry)
Rt—1 (Zs(/it)

which we can reformulate to

d(AY,) p

dp Y;g =Eyp- [P(Iitfl < I_{t,1|l-€t < I_{t) + P(Ht,1 > Rtfl‘lit < Rt)]

=1

+EMp- [/_OO_ W D1 (dri—1) + /Kt_l d)t(gt(’;t)_l) D1 (dri—1)

=1

=Eyp tEMp = Evp-
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C Additional Figures

Figure A2: EIPC effect on unconditional labor earnings: Robustness for different aep intervals

Average earnings points: [0.5,0.75] vs. (0.75,0.8]

(a) First stage effect (b) Unconditional labor earnings
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(c) First stage effect (d) Unconditional labor earnings
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(e) First stage effect (f) Unconditional labor earnings
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Notes: The figures display pooled estimates for cohorts 1950-1953 and gender as a robustness check on the base-
line results, using alternative treatment and control group definitions. Panels (a)—(b), (c)—(d), and (e)—(f) use
treatment groups of aep; € [0.5,0.75], [0.6,0.7], and [0.6, 0.75], respectively, each paired with a control group of
aep; € (0.75,0.8], (0.7,0.8], and (0.75, 0.8], with 1,050,428, 964,741, and 964,815 observations. The capped vertical
lines depict 95% confidence intervals based on standard errors clustered at the individual level. Panels (a), (c),
and (e) report the first stage DID estimates, i.e., the change in annual pension income for the treatment group
relative to the control group after the reform. Panels (b), (d), and (f) present the DID estimates of the reform’s
effect on unconditional annual labor earnings, with the control group reweighted by coarsened exact matching
on 2019 earnings and gender.
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Figure A3: EIPC effect on unconditional labor earnings: Heterogeneity in treatment intensity

Average earnings points: [0.4,0.55] vs. (0.7,0.8]
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(e) First stage effect (f) Unconditional labor earnings
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Notes: The figures display pooled estimates for cohorts 1950-1953 and gender as a robustness check on the base-
line results, using alternative treatment and control group definitions. Panels (a)—(b), (c)—(d), and (e)—(f) use
treatment groups of aep; € [0.4,0.55], [0.4,0.6], and [0.5, 0.6], respectively, each paired with the control group of
aep; € (0.7,0.8], with 602,721, 673,237, and 669,789 observations. The capped vertical lines depict 95% confidence
intervals based on standard errors clustered at the individual level. Panels (a), (c), and (e) report the first stage
DID estimates, i.e., the change in annual pension income for the treatment group relative to the control group
after the reform. Panels (b), (d), and (f) present the DID estimates of the reform’s effect on unconditional annual
labor earnings, with the control group reweighted by coarsened exact matching on 2019 earnings and gender.
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Figure A4: EIPC effect on unconditional labor earnings without partially means-tested individuals
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Notes: The figure displays the pooled estimates for cohorts 1950-1953 and gender excluding individuals with an
EIPC partially decreased by the means test resulting in 619,999 observations. The treatment group consists of
EIPC recipients with aep; € [0.5,0.7], and the control group of EIPC recipients with aep; € (0.7,0.8]. The capped
vertical lines depict 95% confidence intervals based on standard errors clustered at the individual level. It reports
the DID estimates of the reform’s effect on unconditional annual labor earnings. The control group is reweighted
by coarsened exact matching on individual’s 2019 annual labor earnings and gender.

Figure A5: Average outcome variables

(a) Labor earnings (b) Employment share
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Notes: The figure displays the pooled estimates for cohorts 1950-1953 and gender. The treatment group consists
of EIPC recipients with aep; € [0.5,0.7], and the control group of EIPC recipients with aep; € (0.7,0.8]. Panel
(a) shows annual labor earnings from employment (in euros), and Panel (b) shows the employment rate (in
percentage points).
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Density

Figure A6: Distribution of annual earnings and monthly earnings

(a) Annual earnings, 2021 (b) Annual earnings, 2024
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Notes: The figure displays the distributions over annual and monthly earnings. The treatment group consists of
EIPC recipients with aep; € [0.5,0.7], and the control group of EIPC recipients with aep; € (0.7,0.8]. Panel (a)
reports the annual earnings for 2021 and Panel (b) for 2024. In both panels the annual earnings are winsorized at
20,000 euros. Panel (c) reports the monthly earnings for 2021 and Panel (d) for 2024. In both panels the monthly

earnings are winsorized at 2,000 euros.
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Density

Figure A7: Monthly earnings distribution in 2024 conditional on employment in 2021

(a) Employed in 2021 (b) Not employed in 2021
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Notes: The figure displays the distributions over annual and monthly earnings. The treatment group consists of
EIPC recipients with aep; € [0.5,0.7], and the control group of EIPC recipients with aep; € (0.7, 0.8]. Panel (a)
reports the distribution for individuals employed in 2021, while Panel (b) reports the distribution for individuals
not employed in 2021. In both panels the monthly earnings are winsorized at 2,000 euros.

Figure A8: Extensive margin effect vs. overall response
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Notes: The figure displays pooled estimates for cohorts 1950-1953 and gender with 1,050,319 observations. The
treatment group consists of EIPC recipients with aep; € [0.5,0.7], and the control group of EIPC recipients with
aep; € (0.7,0.8]. The indicated error bounds depict 95% confidence intervals based on standard errors clustered
at the individual level. The figure reports the DID estimates of the reform’s effect on fixed annual labor earnings
and unconditional labor earnings discounted to 2019 wage levels. The control group is reweighted by coarsened
exact matching on individuals’ discounted 2019 annual labor earnings and gender.
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Figure A9: Labor force participation
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Notes: The figure displays pooled estimates for cohorts 1950-1953 and gender with 1,050,453 observations. The
treatment group consists of EIPC recipients with aep; € [0.5,0.7], and the control group of EIPC recipients with
aep; € (0.7,0.8]. The capped vertical lines depict 95% confidence intervals based on standard errors clustered at
the individual level. The figure reports DID estimates of the reform’s effect on labor force participation, where
labor force participation is an indicator variable equal to 1 if the individual is working and 0 otherwise.

Figure A10: EIPC effect on unconditional labor earnings by birth cohort

(a) Unconditional labor earnings, 1951 (b) Unconditional labor earnings, 1952
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Notes: The figures display estimates for birth cohorts 1951 and 1952 pooled by gender with 226,111 and 321,167
observations, respectively. The treatment group consists of EIPC recipients with aep; € [0.5,0.7], and the control
group of EIPC recipients with aep; € (0.7, 0.8]. The capped vertical lines depict 95% confidence intervals based
on standard errors clustered at the individual level. Panel (a) reports DID estimates of the reform’s effect on
unconditional annual labor earnings for the birth cohort 1951 and Panel (b) for the birth cohort 1952. For both

panels the control group is reweighted by coarsened exact matching on individuals’ 2019 annual labor earnings
and gender.
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Figure A11: First stage effect by gender
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Notes: The figure displays pooled estimates for cohorts 1950-1953 and gender with 740,059 and 310,374 observa-
tions for women and men, respectively. The treatment group consists of EIPC recipients with aep; € [0.5,0.7],
and the control group of EIPC recipients with aep; € (0.7,0.8]. The capped vertical lines depict 95% confidence
intervals based on standard errors clustered at the individual level. The figure reports first stage DID estimates,

i.e., the change in annual pension income for the treatment group relative to the control group after the reform.

Figure A12: EIPC effect on unconditional labor earnings by marital status
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Notes: The figure displays estimates by marital status pooled by cohorts 1950-1953 and gender with 701,588
married and 347,711 non-married observations. The treatment group consists of EIPC recipients with aep; €
[0.5,0.7], and the control group of EIPC recipients with aep; € (0.7, 0.8]. The indicated error bounds depict 95%
confidence intervals based on standard errors clustered at the individual level. The figure reports DID estimates
of the reform’s effect on unconditional annual labor earnings for individuals by marital status. The control group
is reweighted by coarsened exact matching on individuals’ 2019 annual labor earnings.
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D Additional Tables

Table Al: Summary statistics

Non-eligible due to means test

Panel A: Pension income in 2024 and demographic characteristics

Pension income (EUR) 13135.14
EIPC (EUR) 0.00
Pension w/o EIPC (EUR) 13135.14
Means-test income if married (EUR) 45782.55
Means-test income if single (EUR) 21879.61
Avg. earnings points 0.71
EIPC contribution periods (years) 44.06
EIPC evaluation periods (years) 36.81
Retirement entry age 63.95
Share female (%) 87.90
Share married (%) 80.96
Panel B: Earnings and employment in 2021

Avg. unconditional earnings 2021 (EUR) 1248.83
Avg. earnings if working 2021 (EUR) 7725.44
Avg. full-year-equivalent earnings 2021 (EUR) 8152.08
Share working 2021 (%) 16.17
Share working > marg. empl. 2021 (%) 31.06
Panel C: Earnings and employment in 2024

Avg. unconditional earnings 2024 (EUR) 967.33
Avg. earnings if working 2024 (EUR) 8123.96
Avg. full-year-equivalent earnings 2024 (EUR) 8406.84
Share working 2024 (%) 11.91
Share working > marg. empl. 2024 (%) 27.83
Panel D: Employment transitions

Exit rate 2021 to 2024 (%) 35.35
Re-entry rate 2021 to 2024 (%) 1.75
Share workers in 2024 from re-entry (%) 12.65
Share re-entries > marg. empl. (%) 17.54
Number of individuals 129674

Notes: This table reports summary statistics for individuals in birth cohorts 1950-1953 retired in 2019 or earlier, for
which the pension contribution years could be constructed using the complete contribution histories. It only con-
tains individuals that fulfill the eligibility criteria for the average earnings points and EIPC contribution periods but
do not receive EIPC payments due to the means test.Pension income and EIPC amounts are annual values in euros.
Pension income without EIPC refers to pension benefits excluding the pension credit. Means-test income is reported
separately for married and single individuals because different income thresholds apply. Annual labor earnings are
measured as the sum of earnings across all employment within the year. Full-year-equivalent earnings are calculated
by dividing annual labor earnings by the number of months employed and multiplying them by 12. “Share working”
denotes the fraction of individuals with positive labor earnings during the year. “Share working > marginal employ-
ment” denotes the fraction of employed individuals whose earnings exceed the marginal-employment threshold.
Exit rates measure the share of individuals employed in 2021 who are no longer employed in 2024. Re-entry rates
measure the share of individuals not employed in 2021 who are employed in 2024.
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